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Since Bednorz and Muller /I/ discovered high-T c superconductivity in 
the Ia-Ba-Cu-0 compound, several families of superconducting oxides 
have been synthesized /2/. In this paper we report the results of 
search for Superconductivity in the compounds based on tin which has 
a lone electron pair like Bi, Tl, Pb. 

The following compounds were synthesized: Sn^Ba^Sr^Cu^Ox, Sn-iBa-iCa-) 

Sn 1 Sr 1 Ca 1 Cu 3 0x, Sn^iM^C^O*, Sn^fe 
The initial ^components were oxides and carbonates of xhe ap- 
pro2rf£te elements. Standard firing-grinding procedure was used. 
pSal heating was carried out at 960®C during 12 hours. Then the 
samples were cooled inside the furnace. All the synthesis cycles 
war© carrisd oxrt in stir atmosplisr©* 

Among the synthesized compounds only Sn^Ba^Sr-jCuoOx showed remark- 
s^le^ conductivity (P-10 Ohm- cm). Other coipotindi were practically 
dielectrics (f>1000 Ohm- cm). Presence of a possible superconducti 
vitv in Sn-iBa-iSr-i Cu-iO-was defined by using the Meissner effect, 
low^ temperature a deviation from paramagnetic behaviour is observed. 
The hvsteresis loops obtained at lower temperatures undoubtly tes- 
tify xothe^res^ e of a superconductive phase in sample. How- 
ever, the part of the superconductive phase m Sn 1 Ba 1 Sr 1 ^3°?,^ 

Zl^iic tuined out to be small, less than 2 #, which agrees with the 
e stimat io^f rom magnetic data. In order to increase the content of 
the sunerconductive phase two-valent cations Ba, Sr were partially 
3 Sb 3 «?u?ed by undent (K) and three-valent ones 00 . Two samples 

were obtained! Sn-iBan ySrQ tKq 7^*3^^ Sn-|BaQ 7 0*7., 0*7 ? ptc 

The formir is a typical parinagnet J mthout any aaAmaly down to J.2K. 
The latter has shown the magnetic and electric properties undoubtly 
indicating the presence of T superconductivity phase with the onset 
temperature T C ~55K. The supe^onductive properties of the sample^ 
do not seem to be caused by the phase YBaSrCu^Oy /3 /• 
sion follows from the study of , the ..Sh 2 Sr 2 Bao. 5 Jg. 5 C 

■’8 



/a s/. One may expecx equax pruuaum ^ **—-7 ^ i A .~ 

for both samples, however their electrical properties are quite dif- 
fZrent! h The^ompound Sn 2 SrpBa 0 5 Y 0< 5 Cu 3 O z is a good dielectric while 
SnoBaoSrn rYo rCu 3 0;t has clearly expressed superconductive proper 
ties ? 6 /?’ 5 he* magnetic moment was measured m &n external, f B “ 

- 100 Oe At T < 86K the sample exhibits a clearly defined diamagne- 

i£r&E°srtsr?oif^sihr p f^?“ 

^ekfLriS?ofinowTr?f~f 5 r^ p rhrv^ s of 3 ?srs^?e. 
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A comparative analysis of the X-ray powder diagrams leads us to 
believe that the main motive of the Y-j - 
served in the structure of Sn 2 Ba 2 Sr n cY 
rameters are: a = 4*1 I, C= 12.4 I u ( 8 r 

We have also used the same procedure for Sn-jI^SrQ^ cYq eCuoO . The 
sample is a typical paramagnet without any anomaly aown to'U^! K. 

The presence of superconductivity in the system based on tin allows 
us to suggest that other cations, besides the well-known Bi, Tl, Pb, 
having the lone electron pair effect, should also foim superconduc- 
tive compounds. If we limit ourselves to consideration of copper- 
containing oxides, we may suppose that definite alkali-earth ions 
(or their combination) would suit for each of the ions: Hg,Sb,In,... 
in order to form a superconductive phase. 


a 2 Cu -}07 structure is pre- 
n eCuoO . The unit cell pa- 
mult ip?e) • 


References 

1 . J.C.Bednorz and K.A.Miiller, Z.Phys.B 64 (1986) 189 . 

2 . A.W. Sleight, Science 242 (1988) 1519. 

3. Y.Takeda, R.Kanno, 0. Yamamoto, M.Takano, Z.Hiroi, Y.Bando, 
M.Shimada, H.Akinaga, and X.Takita, Physica C 157 (1989) 358, 

4. M.A.Subramanian, I.Gopalakrishnan, C.C.Torardi, P.L.Gai, E.D. 
Boyes, T.P. Askew, R.B.Plippen, W.E.Pameth, and A.W.Sleight, 
Physica C 157 (1989) 124. 

5. R.I.Cava, M.Marezio, I. I.Krajewski, W.P.Peck Ir. , A.Santoro, 
and P. Beech, Physica C 157 (1989) 272. 

6 . K.S. Aleksandrov, B.P.Khrustalev, S.R'.Krivomazov, M. I. Petrov, 
A.D. Vasilyev, and S.A.Zwegintsev, Physica C, submitted. 


396 



